Transient upregulation of NCAM mRNA in astrocytes in response to entorhinal cortex lesions and ischemia.
Axonal sprouting and synaptic reorganization play an important role in the adaptation of the CNS to injury. However, the molecular mechanisms underlying this neuronal plasticity are poorly understood. In the present study we used in situ hybridization to examine the expression of NCAM mRNA in normal hippocampus, and in response to entorhinal cortex (EC) lesions and transient global ischemia. Both neurons and astrocytes were labeled by digoxygenin-tagged cRNA probes which recognize all three major NCAM isoforms of the adult CNS. In contrast, NCAM180-specific probes labeled only neurons in the hippocampus. After unilateral EC lesion, a transient and anatomically restricted upregulation of NCAM120/140 mRNA in reactive astrocytes in the denervated molecular layer of the dentate gyrus was observed. This increase was only present 2-4 days after the lesion whereas the GFAP mRNA increase was present up to 30 days postlesion. Following global ischemia a similar, transient increase of NCAM120/140 mRNA labeling of reactive astrocytes was observed; this increase was anatomically restricted to CA1, where neuronal loss occurred. Results suggest that the transient upregulation of NCAM120/140 mRNA in reactive astrocytes shortly after injury might be an important molecular mechanism in the cascade of events underlying neuronal plasticity in the adult CNS.